Establishment of a novel clonal murine bone marrow stromal cell line for assessment of p53 responses to genotoxic stress.
The p53 protein is widely regarded as an important sensor of genotoxic damage in cells, and mutations in p53 are the most frequent observed in human cancers. Rapid assays for evaluating the potential of a chemical or physical agent to alter the transcriptional regulatory role of p53 may therefore serve as useful tools in toxicological research. In this study, the use of enhanced green fluorescent protein (EGFP) as a live cell reporter to assess the transactivation response of p53 to chemical and physical agents was evaluated. A stable murine bone marrow stromal cell line (D2XRIIGFP24) expressing EGFP under control of p53 response elements was established. D2XRIIGFP24 cells displayed low constitutive background fluorescence which was significantly enhanced in response to exposure to agents that induced p53 protein levels. Increases in EGFP fluorescence in response to oxidative and nitrosative stress as well as UVC irradiation were dose-dependent, detectable within 3 h of exposure and correlated closely with the amount of p53 protein accumulated within the cell. The results demonstrate the potential for rapid and early detection of p53 transactivation using the EGFP reporter approach and indicate this approach is adaptable to a variety of fluorescent assay techniques and a useful cell model for molecular toxicology research.